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(54) SENSOR AND METHOD FOR DETECTING REACTION OF SUBSTANCE USING 
SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect in real time a 
reaction of various substances such as antigen-antibody 
reaction or the like. 

SOLUTION: A sensor to be used for detecting a reaction 
of a first substance on a second substance has a 
substrate; first metal fine particles arranged respectively 
having a gap which does not mutually produce an 
interaction on the substrate; and a first substance 
coupled to the first metal fine particles. When second 
metal fine particles coupled to a second substance are 
supplied to the substrate, the first substance reacts on 
the second substance to couple to each other, with the 
result that the first metal fine particles are coupled to 
the second metal fine particles via the first substance 
and the second substance, to approach so that the first 
metal fine particles and the second metal fine particles 
produce mutually an interaction. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the sensor used in order to detect the reaction of the 1 st matter and the 2nd 

matter. A substrate, The 1st metal particle which opened spacing which does not produce an 

interaction mutually and was arranged on said substrate, respectively, By having the 1st matter 

combined with said 1st metal particle, and said the 1st matter's and said 2nd matter's reacting, 

and joining together, if the 2nd metal particle which combined the 2nd matter is supplied to said 

substrate The sensor which approaches so that said 1st metal particle and said 2nd metal 

particle may join together through said the 1st matter and said 2nd matter and said 1st metal 

particle and said 2nd metal particle may produce an interaction mutually. 

[Claim 2] Setting in a sensor according to claim 1 , said substrate is a transparent sensor. 

[Claim 3] It is the sensor arranged on said substrate by said 1st metal particle's carrying out 

predetermined time heating of said substrate in which the metal membrane used as the raw 

material of said 1st metal particle was formed on the front face, at predetermined temperature in 

a sensor given in any 1 term of claim 1 or claim 2, and carrying out annealing. 

[Claim 4] It is the sensor which is what is supplied to said substrate after said 2nd metal particle 

has existed in a liquid in a sensor given in any 1 term of claim 1, claim 2, or claim 3. 

[Claim 5] It is the sensor whose metal particle of said 1st metal particle row above 2nd is a 

golden particle in a sensor given in any 1 term of claim 1, claim 2, claim 3, or claim 4. 

[Claim 6] It is the sensor which is the matter which combines said the 1st matter and said 2nd 

matter of each other by high selectivity in a sensor given in any 1 term of claim 1 , claim 2, claim 

3, claim 4, or claim 5. 

[Claim 7] In a sensor according to claim 6, said 1st matter is either of an antibody and an 
antigen, and said 2nd matter is a sensor of an antibody and an antigen which is another side 
either. 

[Claim 8] In the detection approach of the reaction of the matter using a sensor given in any 1 
term of claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, or claim 7 When said the 1st matter 
and said 2nd matter react and join together, the shift of the resonance wavelength of the 
surface plasmon resonance influenced of the interaction produced by change of the distance 
between said 1st metal particle and said 2nd metal particle is detected. The detection approach 
of the reaction of the matter using the sensor which is what detects the reaction of the 1st 
matter and the 2nd matter based on the shift of the resonance wavelength of the detected this 
surface plasmon resonance. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is further used for a detail about the detection approach 
of the reaction of the matter of having used a sensor and it, as the so-called biosensor at the 
time of detecting the reaction of various matter, for example, an antigen-antibody reaction etc., 
and relates to the detection approach of the reaction of the matter using a suitable sensor and 
suitable it. 
[0002] 

[Description of the Prior Art] Conventionally, the antibody by which the indicator was carried out 
by the fluorescence molecule is used for detection of the reaction of various matter, for 
example, an antigen-antibody reaction. 

[0003] By the way, the fluorescence molecule which carries out the indicator of such an 
antibody emits the same fluorescence, whether an antibody exists, without combining with an 
antigen or an antibody combines with an antigen by the antigen-antibody reaction. 
[0004] For this reason, when the antibody by which the indicator was carried out by the 
fluorescence molecule was used, the antibody which exists without combining with an antigen 
needed to be removed by washing processing, and the antigen-antibody reaction needed to be 
detected by measuring luminescence of a fluorescence molecule after that. 

[0005] That is, since it was indispensable to detection of the antigen-antibody reaction using the 
antibody by which the indicator was carried out by the fluorescence molecule to perform 
washing processing which was described above, there was a trouble that an antigen-antibody 
reaction was undetectable on real time. 

[0006] Moreover, since laser needed to be used as the light source, there was a trouble that the 
equipment which detects an antigen-antibody reaction will become expensive in measurement of 
luminescence of the fluorescence molecule which carries out the indicator of the antibody. 
[0007] 

[Problem(s) to be Solved by the Invention] The place which this invention is made in view of the 
various troubles which a Prior art which was described above has, and is made into the purpose 
tends to offer the detection approach of the reaction of the matter using the sensor and it which 
made it possible to detect the reaction of various matter, such as an antigen-antibody reaction, 
on real time. 

[0008] Moreover, the place made into the purpose of this invention tends to offer the detection 
approach of the reaction of the matter using the sensor and it which made it possible to detect 
cheaply, in case the reaction of various matter, such as an antigen-antibody reaction, is 
detected. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention 
uses the shift of the resonance wavelength of the surface plasmon resonance influenced of the 
interaction of metal particles produced by change of spacing of metal particles, i.e., the distance 
between a metal particle and a metal particle. 

[0010] More, in a detail, if this incident light is irradiated, in a certain wavelength, very strong 
absorption will arise at metal particles, such as gold with a particle size smaller enough than the 
wavelength of incident light, and silver. This is for the free electron in a metal particle to vibrate 
in resonance to the electric field of incident light, and this phenomenon is called surface plasmon 
resonance. 

[001 1] Here, a golden particle is taken for an example as a metal particle, and surface plasmon 
resonance is explained. 

[0012] First, when a golden particle isolates and exists (i.e., when golden particles open spacing 
which does not produce an interaction mutually, they are isolated and exist), this surface 
plasmon resonance occurs near the wavelength of 520nm. Consequently, a green light is 
absorbed and a golden particle presents red. 

[0013] In addition, suppose that "surface plasmon resonance in case metal particles open 
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spacing which does not produce an interaction mutually, they are isolated and exist is suitably 
called "the surface plasmon resonance by the isolated metal particle" in this specification. 
Moreover, suppose that "spacing which metal particles do not make produce an interaction 
mutually" is suitably called "the predetermined spacing G." 

[0014] And the predetermined spacing G which does not produce an interaction mutually is 
opened, the metal particles which are isolated, respectively and exist approach, the distance 
between a metal particle and a metal particle becomes shorter than the predetermined spacing 
G, and if incident light is irradiated in the condition that metal particles produce an interaction 
mutually, induction of the electric dipole will be carried out to each of two metal particles. 
[0015] Under the present circumstances, when the polarization direction of incident light is 
parallel to the shaft to which two metal particles are connected, these two dipoles will cause a 
strong interaction. Consequently, multipole children, such as not only a dipole but a quadrupole 
child and an octpole child, are excited by the metal particle. The resonance wavelength of 
surface plasmon resonance is shifted to a long wavelength side by this multipole child. 
[0016] In addition, suppose that "the surface plasmon resonance which spacing of metal 
particles became short compared with the predetermined spacing G, and was influenced by the 
interaction of a metal particle" is suitably called "the surface plasmon resonance by the 
contiguity metal particle" in this specification. 

[0017] Here, the graph which shows the relation between spacing of the particles of gold with a 
particle size of 20nm and the resonance wavelength of surface plasmon resonance is shown in 
drawing 1 . 

[0018] As described above, when the predetermined spacing G is opened mutually, it is isolated 
and it exists, in the case of a golden particle, the surface plasmon resonance by the isolated 
metal particle occurs near the wavelength of 520nm, and red presents it. 

[0019] Concretely, when spacing of golden particles is about 50nm (= predetermined spacing G), 
the resonance peak by the surface plasmon resonance of an isolated metal particle appears in 
the case of the particles of gold with a particle size of 20nm shown in draw ing 1 near the 
wavelength of 520nm. Therefore, when spacing of golden particles is about 50nm, the golden 
particle is presenting red. 

[0020] And in connection with spacing of golden particles becoming shorter than 50nm, the 
resonance wavelength of surface plasmon resonance is gradually shifted to a long wavelength 
side, for example, when spacing of golden particles is about 0.2nm, the resonance peak by the 
surface plasmon resonance of a contiguity metal particle appears near the wavelength of 700nm. 
Under the present circumstances, the color which a golden particle presents changes from red, 
and a golden particle comes to present a purple-blue color. 

[0021] Moreover, as shown in dra win g 1 , compared with the case where spacing of golden 
particles is about 50nm, 20nm, and 10nm, as for the degree which a resonance, wavelength shifts 
from near the wavelength of 520nm of the resonance peak by the surface plasmon resonance of 
an isolated metal particle, the direction in case spacing of golden particles is about 0.5nm, 0.2nm, 
and 0.1 nm is large. That is, the degree which the resonance wavelength of surface plasmon 
resonance shifts becomes so large that the distance between a metal particle and a metal 
particle is small to the particle size of a metal particle. 

[0022] In a viewpoint which was described above among this inventions invention according to 
claim 1 It is the sensor used in order to detect the reaction of the 1 st matter and the 2nd 
matter. A substrate, The 1st metal particle which opened spacing which does not produce an 
interaction mutually and was arranged on the above-mentioned substrate, respectively, By 
having the 1st matter combined with the metal particle of the above 1st, and the 1st matter of 
the above and the 2nd matter of the above reacting, and joining together, if the 2nd metal 
particle which combined the 2nd matter is supplied to the above-mentioned substrate The metal 
particle of the above 1st and the metal particle of the above 2nd join together through the 1st 
matter of the above, and the 2nd matter of the above, and it is made to approach so that the 
metal particle of the above 1st and the metal particle of the above 2nd may produce an 
interaction mutually. 

[0023] Therefore, the 1st matter which was combined with the 1st metal particle arranged by the 
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substrate among this inventions according to invention according to claim 1, If the matter of the 
2nd ** combined with the 2nd metal particle reacts and joins together The 1st metal particle and 
the 2nd metal particle join together through the 1st matter and 2nd matter, and it approaches so 
that the 1st metal particle and the 2nd metal particle may produce an interaction mutually. Since 
the resonance wavelength of surface plasmon resonance shifts to a long wavelength side, the 
reaction of the 1 st matter and the 2nd matter can be detected on real time. 
[0024] Moreover, since the laser light source indispensable to detection of the antigen-antibody 
reaction using the antibody by which the indicator was carried out by the fluorescence molecule 
shown in the term of a ' Prior art" is also unnecessary, the reaction of the 1st matter and the 
2nd matter can be detected cheaply. 

[0025] Moreover, in invention according to claim 1, the above-mentioned substrate carries out 
invention according to claim 2 as [ transparently ] among this inventions. 
[0026] Therefore, since the substrate of a sensor is transparence among this inventions 
according to invention according to claim 2, change of an absorption spectrum etc. can be 
observed easily, the shift by the side of the long wavelength of the resonance wavelength of 
surface plasmon resonance can be detected, and various reactions can be detected. 
[0027] Moreover, in invention given in any 1 term of claim 1 or claim 2, the metal particle of the 
above 1st may be made to be arranged on the above-mentioned substrate by carrying out 
predetermined time heating and carrying out annealing of the above-mentioned substrate in 
which the metal membrane used as the raw material of the metal particle of the above 1st was 
formed on the front face, at predetermined temperature, like invention according to claim 3 
among this inventions. 

[0028] If it does in this way, where spacing which does not produce an interaction for the 1st 
metal particle mutually on the surface of a substrate is opened and left, moreover, it can arrange 
in high density. 

[0029] Moreover, among this inventions, the metal particle of the above 2nd is supplied to the 
above-mentioned substrate, after invention according to claim 4 has existed in a liquid in 
invention given in any 1 term of claim 1, claim 2, or claim 3. 

[0030] Therefore, according to invention according to claim 4, the 2nd metal particle is supplied 
from the outside in the condition of having existed in the liquid, among this inventions, but The 
2nd metal particle which exists in a liquid, without the 2nd matter combining with the 1st matter 
Since it does not contribute to the shift by the side of the long wavelength of the resonance 
wavelength of surface plasmon resonance, it is not necessary to flush the liquid containing the 
2nd metal particle, and the reaction of the 1st matter and the 2nd matter can be detected on 
real time. 

[0031] Moreover, it is made for the metal particle of the metal particle row above 2nd of the 
above 1st of invention according to claim 5 to be a golden particle in invention given in any 1 
term of claim 1, claim 2, claim 3, or claim 4 among this inventions. 

[0032] Therefore, if the resonance wavelength of surface plasmon resonance shifts to a long 
wavelength side, since the color of a sensor will change with the particles of the gold which 
approaches mutually and came to exist from red to a purple-blue color among this inventions 
according to invention according to claim 5, the situation of the reaction of the 1st matter and 
the 2nd matter can be easily checked also with a naked eye. 

[0033] Moreover, it is made for the 1 st matter of the above and the 2nd matter of the above of 
invention according to claim 6 to be matter each other combined by high selectivity in invention 
given in any 1 term of claim 1, claim 2, claim 3, claim 4, or claim 5 among this inventions. 
[0034] Therefore, if the 1st matter and 2nd matter join together by high selectivity mutually 
among this inventions according to invention according to claim 6 Since the distance between 
the metal particles of the 1st metal particle and the 2nd metal particle becomes shorter than 
predetermined spacing and the resonance wavelength of surface plasmon resonance shifts to a 
long wavelength side, the reaction of the 1 st matter and the 2nd matter is detectable on real 
time. 

[0035] Moreover, in invention according to claim 6, the 1 st matter of the above of invention 
according to claim 7 is either of an antibody and an antigen among this inventions, and it is made 



for the 2nd matter of the above to be another side either as an antibody and an antigen. 
[0036] Therefore, according to invention according to claim 7 t the antigen-antibody reaction of 
an antigen and an antibody is detectable on real time among this inventions. 
[0037] Among this inventions, moreover, invention according to claim 8 In the detection 
approach of the reaction of the matter using invention given in any 1 term of claim 1, claim 2, 
claim 3, claim 4, claim 5, claim 6, or claim 7 When the 1st matter of the above and the 2nd 
matter of the above react and join together, the shift of the resonance wavelength of the 
surface plasmon resonance influenced of the interaction produced by change of the distance 
between the metal particle of the above 1st and the metal particle of the above 2nd is detected. 
The reaction of the 1st matter and the 2nd matter is detected based on the shift of the 
resonance wavelength of the detected this surface plasmon resonance. 

[0038] Therefore, among this inventions, for example by measuring an absorption spectrum etc., 
the shift of the resonance wavelength of surface plasmon resonance can be detected, and, 
according to invention according to claim 8, the reaction of the 1 st matter and the 2nd matter 
can be detected based on the shift of the resonance wavelength of the this detected surface 
plasmon resonance. 
[0039] 

[Embodiment of the Invention] Hereafter, an example of the gestalt of implementation of the 
detection approach of the reaction of the matter using the sensor and it by this invention is 
explained to a detail, referring to an attached drawing. 

[0040] In addition, suppose that the case where an antigen-antibody reaction is detected using 
the sensor by this invention is explained in the gestalt of the operation explained below. 
[0041] The conceptual configuration explanatory view of an example of the gestalt of operation 
of the sensor by this invention is shown in drawing 2 . 

[0042] That is, a sensor 10 has a substrate 12, the metal particle 14 arranged in surface 12a of a 
substrate 12, and the antigen 1 14 combined with the metal particle 14, and is constituted. 
[0043] Here, a substrate 12 is a plate, for example, is formed with glass, and is transparent. 
[0044] On the other hand, the metal particle 14 is a golden particle and the antigen 114 has 
combined it with the front face of the metal particle 14. And the metal particle 14 is in the 
condition which opened and left the predetermined spacing G (refer to drawing 2 ) which does 
hot produce an interaction mutually, respectively, and is arranged in surface 12a of a substrate 
12. 

[0045] Therefore, a substrate 12 is transparent, and since the metal particle 14 is a golden 
particle, the color of a sensor 10 turns into red by surface plasmon resonance (a resonance peak 
is near the wavelength of 520nm.) by the isolated metal particle. 

[0046] In addition, if the predetermined spacing G does not need to be fixed and a minimum 
interval is set to G1 as shown in drawing 2 , the predetermined spacing G should just be more 
than minimum interval G1. moreover, the predetermined spacing G — the class of metal of the 
metal particle 14 and the metal particle 18 mentioned later — or it changes according to the 
particle size of a metal particle. 

[0047] Here, where the predetermined spacing G is opened and left to surface 12a of a substrate 

12, in order to arrange the metal particle 14, the technique shown below can be used. 

[0048] That is, vacuum deposition of the golden thin film with a thickness of 6nm is carried out 

to the often washed 12 casks of substrates slide glass. Furthermore, this golden thin film is 

heated at 300 degrees C in air for 4 hours, and annealing is performed. 

[0049] Thereby, the island-shape golden thin film arranged by high density after the metal 

particle 14 had opened and left the predetermined spacing G mutually is formed in surface 12a of 

a substrate 12. This island-shape golden thin film is presenting thin red. 

[0050] In the above configuration, while referring to drawi ng 3 , actuation at the time of detecting 
an antigen-antibody reaction using the above-mentioned sensor 10 shall be explained. 
[0051] First, the metal particle 18 produces the suspension 100 it was made to exist in a liquid. 
It is a golden particle, the antibody 1 18 is combined with the front face of the metal particle 18, 
and as metal particle 18 comrades open the predetermined spacing G, the metal particle 18 in 
this suspension 100 is isolated mutually, and is floating. 
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[0052] And the produced suspension 100 is dropped on surface 12a of the substrate 12 of a 
sensor 1 0 (refer to drawing 3 (a)). 

[0053] Here, between the antigens 1 14 combined with the front face of the metal particle 14 
arranged in surface 12a of the antibody 1 18 combined with the front face of the metal particle 
18 in the suspension 100 supplied from the exterior of a sensor 10, and the substrate 12 of a 
sensor 10, if an antigen-antibody reaction does not occur, an antibody 1 18 does not combine an 
antigen 1 14 (refer to drawing 3 (a)). 

[0054] Therefore, since metal particle 14 comrades of a substrate 12 are arranged where the 
predetermined spacing G is opened and left, and the predetermined spacing G exists also 
between the metal particle 14 and the metal particle 18 and between metal particle 18 comrades, 
the color of a sensor 10 does not change with red. 

[0055] Between the antigens 1 14 combined with the front face of the metal particle 14 arranged 
in surface 12a of the antibody 1 18 combined with the front face of the metal particle 18 in the 
suspension 100 supplied from the exterior of a sensor 10 on the other hand, and the substrate 
12 of a sensor 10, if an antigen-antibody reaction occurs, an antibody 1 18 will combine with an 
antigen 1 1 4 (refer to drawing 3 (b)). 

[0056] By association with this antibody 1 18 and antigen 1 14, the metal particle 14 and the 
metal particle 18 join together through an antigen 114 and an antibody 1 18, and the distance 
between the metal particle 18 in suspension 100 and the metal particle 14 of a sensor 10 
becomes shorter than the predetermined spacing G. Consequently, the resonance wavelength of 
surface plasmon resonance shifts to a long wavelength side (refer to drawing 1 ), and the color 
of a sensor 10 changes with the particles of the gold which approaches mutually and exists from 
red to a purple-blue color. 

[0057] Here, concretely, it replaces with an antigen 1 14 and an antibody 1 18, and the case where 
an aminoethane thiol is used is made into an example, and suppose that it explains to a detail 
more. In addition, an aminoethane thiol combines golden particles through the amino group and a 
sulfhydryl group. 

[0058] First, after soaking the substrate 12 with which the golden particle was arranged as a 
metal particle 14 by which the antigen 1 14 is not arranged in the front face in 10mM ethanol 
solution of an aminoethane thiol for 1 hour, pure water often washes it. The monomolecular film 
of an aminoethane thiol is formed in the front face of the golden particle of a substrate 12 of this 
processing. And the amino group has appeared in the front face of the monomolecular film of the 
aminoethane thiol concerned. 

[0059] Moreover, as a metal particle 18, including a golden particle with a mean particle diameter 
of 13nm, golden particles produce the suspension which was isolated mutually and has separated 
so that the predetermined spacing G may be opened. 

[0060] Here, the absorption spectrum of the substrate 12 with which the golden particle by 
which the monomolecular film of an aminoethane thiol was formed in it as was described above 
to drawing 4 was arranged, and the absorption spectrum of the suspension containing a golden 
particle with a mean particle diameter of 13nm are shown, and an absorption peak is seen for any 
absorption spectrum near the wavelength of 520nm. 

[0061] The absorption peak near this wavelength of 520nm shows absorption by the surface 
plasmon resonance by the isolated metal particle of the golden particle which has the 
predetermined spacing G and is arranged in surface 12a of a substrate 12, and shows absorption 
by the surface plasmon resonance by the isolated metal particle of the golden particle in the 
suspension which has the predetermined spacing G. 

[0062] And the suspension containing the golden particle which produced the liquid eel and 
described it above in the produced liquid eel is filled using this substrate 12. The graph which 
shows time amount change of the absorption spectrum after filling suspension in a liquid eel is 
shown in d rawin g 5 . 

[0063] As shown in drawing 5 , the absorption spectrum immediately after filling suspension in a 
liquid eel serves as the sum of the absorption spectrum of a substrate 12, and the absorption 
spectrum of suspension. However, it turns out that absorption near the wavelength of 700nm 
increases and a peak is formed in connection with time amount passing. 
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[0064] The absorption peak near this wavelength of 700nm expresses the surface plasmon 
resonance by the contiguity metal particle of the golden particle arranged by the substrate 12 
and the golden particle in suspension. 

[0065] That is, the distance between the golden particle in suspension and the golden particle of 
a sensor 10 becomes shorter than the predetermined spacing G by combining with the golden 
particle by which the golden particle in suspension was arranged in surface 12a of a substrate 12 
through the aminoethane thiol. Consequently, the resonance wavelength of surface plasmon 
resonance shifts to a long wavelength side, and the color of a sensor 10 changes from red to a 
purple-blue color. 

[0066] In the sensor 10 according to this invention as described above Since it was made to 
arrange in the condition of having opened the predetermined spacing G which does not produce 
an interaction for the metal particle 14 by which the antigen 114 was combined with the front 
face on the front face of a substrate 12, and having been isolated, If the antibody 1 18 and 
antigen 1 14 which have been combined with the front face of the metal particle 18 in the 
supplied suspension 100 cause an antigen-antibody reaction and join together from the outside 
of a sensor 10 The distance between the metal particle 18 in suspension 100 and the metal 
particle 14 of a sensor 10 becomes shorter than the predetermined spacing G, and the 
resonance wavelength of surface plasmon resonance shifts to a long wavelength side. 
[0067] Consequently, since the color of a sensor 10 changes from red to a purple-blue color, it 
is detectable that the antigen-antibody reaction has arisen with vision. That is, since the laser 
light source indispensable to detection of the antigen-antibody reaction using the antibody by 
which the indicator was carried out by the fluorescence molecule shown in the term of a "Prior 
art" is unnecessary while being able to check the situation of an antigen-antibody reaction easily 
also with a naked eye since the color of a sensor 10 changes from red to a purple-blue color 
when such an antigen-antibody reaction occurs, an antigen-antibody reaction is cheaply 
detectable. 

[0068] Moreover, since the metal particle 18 to which an antibody 1 18 opens the predetermined 

spacing G, without combining with an antigen 1 14, and drifts and exists in suspension 100 does 

not contribute to change of the color of the sensor 10 accompanying an antigen-antibody 

reaction, it does not need to flush suspension 100 from a substrate 12, and can detect the 

antigen-antibody reaction of an antibody 1 18 and an antigen 1 14 on real time. 

[0069] Furthermore, it sets in the sensor 10 by this invention. Since one metal particle 14 of the 

metal particles 14 and the metal particles 18 from which distance changes was arranged in 

surface 12a of a substrate 12 by the reaction of an antibody 1 18 and an antigen 1 14 while it was 

mutual Handling becomes very easy, further, array-ization can be attained, the amount of a 

required sample can be reduced and a scanner existing flat bed type etc. can also be used now. * 

[0070] For example, two-dimensional array-ization of a sensor is easily realizable by combining 

the antigen 1 14 of a class which is different on the front face of the metal particle 14 for every 

predetermined area of a substrate 12. 

[0071] Moreover, the application to a DNA chip or a protein chip is also easy for the sensor 10 
by this invention, and it can use for detecting a real-time reaction on real time in an area of 
research, the medical field, etc. 

[0072] Since the substrate 12 of the sensor 10 by this invention is transparence, change of an 
absorption spectrum can be observed easily (refer to drawing 5 ), the shift by the side of the 
long wavelength of the resonance wavelength of surface plasmon resonance can be detected, 
and various reactions can be detected further again. 

[0073] And in the sensor 10 by this invention, since the metal particle 14 and the metal particle 
18 were used and the absorption cross section of a metal particle is large, an antigen-antibody 
reaction is detectable to high sensitivity. 

[0074] Moreover, in the sensor 10 by this invention, if each uses a golden particle as the metal 
particle 14 and a metal particle 18, since gold is the stable matter, the handling of the metal 
particle 14 and the metal particle 18 will become easy. 

[0075] In addition, the above-mentioned gestalt of operation can deform so that it may explain to 
following (1) thru/or (5). 



[0076] (1) In the above-mentioned gestalt of operation, although the golden particle was used as 
the metal particle 14 and a metal particle 18, of course, it is not what is restricted to this, and 
the metal particle of silver or others can be used. For example, when a silver particle is used as 
the metal particle 14 and a metal particle 18, much more highly sensitive detection can be 
performed. 

[0077] (2) In the above-mentioned gestalt of operation, although the substrate 12 of a sensor 10 
was formed with glass, it is natural, and can use the substrate of the ingredient of arbitration, 
such as dielectric metallurgy groups other than glass, or a semi-conductor. [ of it not being what 
is restricted to this ] 

[0078] Moreover, although it was made for a substrate 12 to be a plate, you may make it form a 
substrate 1 2 in the configuration of arbitration including a curved-surface configuration. 
[0079] (3) Although an antigen 1 14 is combined with the front face of the metal particle 14 and 
the antibody 1 18 was combined with the front face of the metal particle 18, of course, it is not 
what is restricted to this, an antibody 1 18 is combined with the front face of the metal particle 
14, and you may make it combine an antigen 1 14 with the front face of the metal particle 18. 
[0080] Furthermore, in the above-mentioned gestalt of operation, although explained as what 
detects an antigen-antibody reaction using the sensor 10 by this invention, of course, it is not 
what is restricted to this, and a sensor 10 may be used for detection of various reactions. 
[0081] For example, what is necessary is to replace with the antibody 1 18 combined with the 
front face of the metal particle 18 in the antigen 1 14 combined with the front face of the metal 
particle 14 arranged by the substrate 12, and suspension 100, and just to combine DNA, RNA, 
etc. of a single strand, respectively, in detecting hybridization using the sensor 10 by this 
invention. 

[0082] That is, if the sensor 10 by this invention is used, various reactions based on the high 
selectivity of the matter combined with the metal particle 14 metallurgy group particle 18 by 
combining with the metal particle 14 metallurgy group particle 18 the matter of the property to 
have high selectivity mutually to the specific matter, respectively, such as protein, nucleic acids, 
etc., such as an antigen and an antibody, are detectable. 

[0083] (4) What is necessary is not to be what is restricted to this of course, for example, to 
make it measure a reflectance spectrum, a transparency spectrum, etc., and just to, detect the 
shift of the resonance wavelength of the surface plasmon resonance accompanying change of 
the distance between metal particles in short in the above-mentioned gestalt of operation, 
although the absorption spectrum of a sensor 10 was measured (refer to draw|ng_4 ). 
[0084] (5) You may make it combine suitably the modification shown in the above-mentioned 
gestalt of operation and the above (1) thru/or (4). 
[0085] 

[Effect of the Invention] Since this invention is constituted as explained above, it does so the 
outstanding effectiveness that the detection approach of the reaction of the matter using the 
sensor and it which made it possible to detect the reaction of various matter, such as an 
antigen-antibody reaction, on real time can be offered. 

[0086] Moreover, since it is constituted as explained above, in case this invention detects the 
reaction of various matter, such as an antigen-antibody reaction, it does so the outstanding 
effectiveness that it can offer the detection approach of the reaction of the matter using the 
sensor and it which made it possible to detect cheaply. 
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